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LOCAL BOUNDS po 
e Cramér-Rao, Barankin, others 
e Properties 

— Parameters assumed non-random 

— Provide bound at each parameter value 
e Drawbacks 


— Place constraints on estimator (e.g. unbiased) 
— Do not incorporate prior knowledge 
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Local MSE 
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—— Barankin 
-- Cramer—Rao 
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BAYESIAN BOUNDS 


e Bayesian Cramér-Rao, Ziv-Zakai, Weiss- Weinstein} 
e Properties 


— Parameters are random variables 
~ Provide global bound averaged over prior pdt 
— No bias assumptions 


e Drawbacks 


— Bayesian framework not always applicable 


~— Global bound may be strongly influenced by 
values which contribute large errors 
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SIMPLIFYING 
APPROXIMATIONS 


Beampattern 


—— Tight Lower Bound 


- — Approximation 





L9G 


I 


7a (114 = 1 d ie Paes (0), 











or yA I UG) G 

ale r4 

apzd, 2 [= — (z)tq (0),94.N—- — 7 
oT (Be) / (de) = 

os | 2a on poo 


1-£ — GZzZq ‘con Ly sy e 


ly <— g7Z7q ‘O- LN SV e 


V z G _ 
°4(24) PU gel ar (oe ) «2: pet < 87? 


AVUEV AVNV Id YOd 4€ZZ0 LIOIIdXa 








c9S 








aut ae t (ar) 


(jue Jod QT) yunoure [ews Aq ,_f¢ 
speooxe punog oioym Lay Jo onjea sojyouep (e)V — 


UWOIsal OTJOJAUIASY ® 


te 1 (7) a}e=N 


soUIIVAOD IOId Jo qp ¢ & 
UIYJIM SI punog oloyM LAy Jo onyea sayouep °%vY — 


uolsel soueWIOJIed told VW e 


SQ'TOHSWHHLL 

















UNIFORM LINEAR ARRAY 
(M = 8,d= Fo) 
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COMPARISON OF BOUNDS 
FOR LINEAR ARRAY 
(M = 8,d = 5X, N = 100) 


|| —— Explicit EZZB 
-—-- Numerical Int. EZZB 


* MLE Simulation 
-— — Predicted Thresholds 
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CIRCULAR ARRAY 
(M = 16,d= *%) 
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COMPARISON OF BOUNDS 
FOR CIRCULAR ARRAY 
(M = 8,d= *, N = 100) 


— Explicit EZZB 
|}-—-> Numerical Int. EZZB 





* MLE Simulation 
— — Predicted Thresholds 
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THE STAP ML OBJECTIVE FUNCTION 
PEAK PROVIDES ESTIMATED TARGET PARAMETERS 
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Length of w,,;,(n) is unknown 


Knowledge or estimation of the true length, 
L and parameter No can be bypassed. The 
solution can still be found if the length is over- © 
estimated. This is illustarted in the following 
table, assuming true values of L = 6, No = 4. 






ph UM ELA-NQ 
~_/ty2 73741516 [7 [8] 9] io] at 
Ot |X} | | | tT | tT ft 

Tl] Uxixy Pt tt 
8] (Xt (Xt | | | tt 
91 |X} | TX} | tT ft 

to] {Xt | ft Xt fp 
At; TX EK 


The X's in the table indicate values of L and N, 
that result in a correct solution. It can be ob- 
served that a correct solution can be obtained 
whenever Ni = Ny or Ny = L— No, PeerGiees 
of the length L used. 
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A) Non-white signals 
Case 1: 
[1, 1.4, —4.8]. 
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MSE for minimum—phase parts 
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Channel 1, reconstructed vs. original 





MSE for minimum—phase parts 


~3 SNR = 0 
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Channel 1, reconstructed vs. original 





s(n) = e(n) * h(n), where h(n) = 


MSE for maximum-—phase parts 


—-5 
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Channel 2, reconstructed vs. original 
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MSE for maximum—phase parts 


-6 SNR = 0 
a7 
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(b) 
244 
200 400 600 


Channel 2, reconstructed vs. original 











me 
Case 2: h(t) generated from two delayed 
raised cosine pulses. 


SNR = 10 dB 


0.4 








sample number 


n1(n) 


h2(n) 
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sample number 





C) 16-level QAM communication signals 





899 


Input was taken to be a white i.I.d. 
16-level QAM signal. 








Application: Estimating OTH propagation Cchan-_ 
nels without the need of an OTH transmitter 








lONOSPHERE 


Transmitter Surface 
<> Clutter 
Mr ad ie 
Receiver B A Virtual 
"Remote _ 
Transmitter’ 


e Remote transmitter is replaced by ground or sea 
Clutter. Its position is relocated by re-steering 
the beam. 


e A patch of homogeneous clutter is illuminated 
and received array data are processed to form 
two beams within that illuminated region. These 
beams are equivalent to transmitters generat- 
ing t.i.d. Signals. The statistical equivalence of 
these signals allows for the blind estimation of 
the return channels (A to B). 
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